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Abstract not available for CN 1279548 

Abstract of corresponding document: EP1 065820 

An add/drop arrangement using broadband optical couplers provides a low-loss, highly flexible add/drop 
capability for survivable wavelength division multiplexed (WDM) ring networks. At each node in the ring 
having the broadband optical coupler-based add/drop element, a portion of optical signal power of the 
entire WDM signal (i.e., all optical channels) is tapped off so that one or more optical channels of 
particular wavelengths can be dropped at the node. Information (e.g., data) to be added at the node is 
supplied in an optical channel that is added to the WDM signal via the broadband coupler. Because the 
add/drop element uses a broadband coupler, another portion of optical signal power of the WDM signal, 
including any added optical channels, passes through the node onto the ring. Depending on the specific 
ring topology being used with the broadband coupler-based add/drop arrangement, additional wavelength 
assignment and handling measures may be required. For example, certain ring topologies may 
experience interference between optical channels of particular wavelengths due to possible recirculation 
of these optical channels beyond the add and drop nodes (e.g., after an optical channel passes its 
destination node). According to one illustrative embodiment, a node is equipped to perform wavelength 
conversion and/or wavelength suppression to prevent undesirable re-circulation of optical channels. 



Data supplied from the esp@cenet database - Worldwide 



http://v3.espacenetxom/textdoc?DB=EPODOC&IDX=CN1279548&F=0 



2/6/200* 



c i9] twxmmmmrwib c* ^ 017 

H04J 14/02 

[12] &m mmmm 

[21] #^H§- 00119332.5 



[43]^3FB 2001 10 H 



[U]'*?F# CN 1279548 A 



[22]** B 2000.6.28 [21]*** 00119332.5 




[30]«*tt 




[32]1999.6.30 [33]US [31 ]09/340,476 




[71]*«A Sfja.f*ft^M) 




mat mmm&tiw 




[72] swa K • ;£^1$3S 




tttt ♦ J • t*?§ifc-£ 






#*J£*^ 5 M 22 M 14 35 



[54]*9!Sf* ffif*ffi«MfflW5FiWW3fc^i 

[57]«» 

WDMj|t«f. 




O 

o 



25 
CO 



*l m & ^ 



1- — #^*H£3-, titfyfrm WDM £f^W#afc^£J&&/8 
( WDM) -fT-f-t^^-^it^it, ^^H#i£it;fc^i&:&i£<&# 

at WDM^-f-t4*A^^-^^^-f fl-HHS. 

WDM 'ft-f- 1 ^^^^-T^^^'J WDM$f^«; 
#^^it-ftil$'J WDM>ft-f t; 

4- 4^&flJM^ 2#^#3L4h £t&4M*#] 

J.*-— ****** *, "&#«i^*!**fft**&-^*^^^ 



1 



t ; 

te^ifc^il£a^&£^ wdm -ft-f , #*Lil>M-^ wdm -ft -Hi 

8. J****.*]**. 1 tidHtft*. *t WDM 

9- (WDM) SP#*tfc+, ^&S£kteiti±ifc. 

*FflUfcJM*«* WDM^-f-t — 3" 

fete: 

*>]*|j£^;fc&^&, M. WDM-ft-f-t&ife-- 

^^j£^itM^^^#^^^5lf'J WDM-flT-f-t; *> 

AL^ WDM t -^^^f ^ fit. 

10. J*JK*.*I£-* 9 £t#it 

12. — *Ht^£*4U8 



^ibtiLfrZQ-Xmft^, 4tJ.2Jr — *jfc#itT#M. WDM 1tf 

£t'^.&, EfrjL;fc>ffi£##Sf;#&JL, T 81 WDM 3f 

# 1*3 1 4*» « 4M^*-»iML ft # -f- 4t. 

13. 4*JRjM4£-jJL 12 £t#jt#;^tf3t 3- 

16- 4*ja*.*l-*£ 14 £t&*#^*.^#*3A, £ 

17- — #£#-i^j&a£4fc^«#&^£*£J-# ( WDM) ft* 

ft WDM-ftr-f-^- 
WDM^-f-t-^^^-5-^^; ^#^-X#jfe#f^^jt^Ji^ 

WDM^^tit^^#^ii.^it^^it>ftil; >^X#;fc£f 
^flt^ifc*fJi*JH.— ^JlsJtj&«Jit-»5t; ^A^^^it-fril:; 



18. -ft&£ftiti&&&&1&m#SijLfr£&$Lm (WDM) it-f 
##£>M5r*,, WDM^f t>^^-^ 

^jL^X#^^T, ^X^jfc^Ji^ — 1M^& WDM>fr-f £j 

-h#iis WDM #^t— WDM 4t-3", AU*ifc# 
^ WDM4f^t4£JMmi£^:k^tf;fc^i£; ^&^ifc&^jl4£. 

Mt/ctftj&JtitH WDM^ft-f-t. 

19. -ifr^^iSj^J^^^^H^^^^X^ (WDM) 4tr-f- 

WDM 4* 1* ££f^ « t#£&l$tt#^Tte4M8^*i 

WDM^Tf «i 

ftji&iii WDM ^-ft-^*^-^^^ WDM -ffr^; >^#A 
WDM^t4£JM£&&^^tfifc^; *>i££^;fc^3l 

20. *J**UN** 17, 18ill9^^r^, *t««**. 
21- 4£Jfc*l#']^;fc 17, 18i&19#3r*, £t*«**. 



22. — #>i5t>cit^^,^^i^^W^?S:^^i«-a-^ (WDM) 

&, %-^^%=-^^^^^-^^^ £t WDM 4tT-f 
WDM>flT-f-2]^15r.£; £$J^ « t#£&l$# #&Tte4M9 

nm%%&&&%, wdm^ 

^P^^-f ^^^^i WDM ^-f; ^Ufcilitt^ WDM # 

i£Uj WDM -ft-?" t- 

23. 4£J&*Uf'J^£- 22 tt3r&, £ #3Ui/flTJl^tf 



£ttii.&*'^3fctf'fc,&. (wdm) 

&^£]i£j$^£&SJ&&#&^£*&-&# (DWDM) & 
&£). Sj*, DWDMifc^&^iM^^fe'ftXjk. 

jtifc&te WDM DWDM 4M^£*^«t> *Mf. 
#£t_h, ft A (TDM) H'# 

■jfc#fW (SONET) Sfr. SONET 4*4:, «. 

&<bfr^%^ib^%&&VX^&-^^lL&&&& SONET *F4* 

ft/r^-t'. **«T**4fc«»A4^4a*.«.*^iki.-f wdm 

DWDM tt*m*TJMl « t- 

4Mrj#**SMe£*I WDM DWDM g.*.?**!** 

Ht. ft4Ml#«* a ** 4* 

> DWDM ILil*^*^^^**^***-^ 1 ^**.***.*** 
fcrfSj, *A*«t** WDM* DWDM *L 



t 



WDM DWDM $L£%-7ki&£F\&, ftfj 

«M*.**Jifc**#(AWG>J***, jfc#MF*i**#(FBG>, 
i£ Mach-Zehnder ft&g- ( MZF). ^;£^>h& 

— 4rf5| (IOF) iMkMfc^J&JI+iM! DWDM 6^^^r 

#J&&m%, &Jt> *\m ju&tf DWDM &*H>&it#&;frtf^#£ 
#7£:&M£W&-4fct£#. WDM i£ DWDM 

iMrti&fK WDM JMffl +*9*At2±X.ni (WDM) ft-f 

^#*«it48**4A^****.*.T*. *. WDM SPf***** 
^4**f-*»**^***^#+*., 4*&3£>h WDM 4M-< *p, 

A£*#Jfc**«**4irii. #^J*1*.&-t«*flr4 

WDM ^^**att*^. WDM 

WDM SfUi. 
4*J***.«**3— *33rtf, WDM Jf t^^ — 

WDM ^tit^it^il#llJf:^^^ 



#T m ¥) # £££46 4h .fc * I*] . & JR;Ml91 & #) * # £^*t 

WDM If^^^t. 'Sfe^^^Jf;^^,^.^^, te^HMfJ^it 

S 3A 3B A3t^*i^^^4b^B9, aL*Jfc*4*M*T* 

jr *• 91 & 3® # at * ^ # * it t ; 

S 4 4L^##Uf^^X.lfc^ (UPSR) Wt*]#S 3 fc*M*fr* 

© 6A-6D 7A-7D *.«4fc** *9S UPSR Wm**MfcT 
® 8 A«&&;ML93J£«tf © 6A-6D 7A-7D t^T^«^t — ^ 
© 9A*» 9B Affi4fcttW&*S, *« + rfHM***ff# (ULSR) 

© io 9 ** ulsr wt#J#s 3 ****^***->M«^ 

© 11 *»© 12A-12B ^4fctfW&-©> iMx*jfcSfX*^^#-£.#: 
( 2F-BLSR) HillTlMfcTtt 




® 13 11 12 # 2F-BLSR « t #1 # © 3 %^ 

m 14A-14B*>S 15A- 15B ^it^m^m, $LWv9-fcif*Lfi2i 

(4F-BLSR) W*l/l*Jf*Ttt;Ml?JIJ**; 
0 16 4-^S 14#»© 15tfj 4F-BLSR W t*0#S 3 

SONET/SDH 5Fjfc WDM 3F, ^"^^ Kaminow 

"Optical Fiber Telecommunications", Vol. IIIA. pp. 269-275 567- 
573 (1997), 

&&8itiL*L3£mT £ WDMSf, 

IML*^****** ******** 

m 1 ;M* + *I*#£.**P < UPSR) 100, ^ifc£f 110 111 

101-104 ( ^H#i&*ir A A D). 101-104 T 

fl^M^X., it£fl^>t&##-*&^;££f 110-111 4Nfr#-fr 
-9-4&M»4»ife4£ii., ^S^tf^.k 101 .& 102. UPSR 
,M^3M--F-#- Jky^S ifit" UPSR SONET/SDH 
>&^t ^"^^ Bellcore Generic Requirements, GR-1400- 

CORE , ." SONET Dual-Fed Unidirectional Path-Switched Ring 
( UPSR) Equipment Generic Criteria", January 1999, M. Chow, 
" Understanding SONET/SDH Standards and Applications 9 , pp.7-23 
M. 7-40 ( 1995 ), *> W. Goralski, "SONET: A Guide to Synchronous 
Optical Networks", pp. 342-366 ( 1997), 

* upsr it* 



4 



*\m® l4t#->H*!^, 1ST*, 101-104 *£3-ft&&«jjb%- 110 

Ill W*>, St^A 101 #)& J f%Lt *£%M£r 

£'Jifc£f 110 111 -b, #i£l-tt&&frK&&&%tetiLii ! J7r& ( d^lf 
**hF) 4*4fr$¥& 102. &1>& 102, T##]#>€^ 
X^^^^^^'ft-f-^^^ *, 102 tfib n„ &j£it^>5r&, i£ 
Sf^T UPSR 100 t£4-£^&l$tf *£<£T, 

*4.-f WDM UPSR #«,T, ^^it^tilX>ft^^ fl 4**4Ul, 
fe^ilF-* it#^it^*ilL-|fe*^*#*-itlf 110 111 Jl#SL *>] 
WDM # UPSR ft **-^,&*t^ 

ft«L#«.«4jfc-frit#^St^ik^*T.& 102 ft* a 
£#>MjT.& 101 102 t*«*#*#^#**. ft-fM>#*ifc 

^JEi5l^j«-^ii.>ftiL^-, #j:fc*, SONET 3t3U£4£, ATM 

^-^l, ip % i &m&$L*n 

1, &*^Se.T&A;&^ WDM UPSR +— 

X. JM*.* 101 102 102 £ 101 

^^jk&iet 110 Ji4:>&^fttf^&#&. &*irjL4Lfi|**4* 
-?-£;fc£f 111 Ej&> 5£#U*Ittafc*:#f-^ 

iSr.^ 101 Ij^A 102 *, 102 *, 101 ftH/f*, JNHft-ft^^ 

#£-jfc£f 110 111, ^*]*X4MM**M^*#, 

(*P, #***ifc'»iMLfO*£ £ 

T^^J^^^^it>ftil(^^, tfi^.S, 101 



-f jk 101 ^ 103 4Lf3I^it>ft:, gjj&, 1-^ WDM3£t#&-£^ 

ft, **JL^tt *p, WDM >ft-f , frte&^jL^it. 

S 2A t^T^^^#i^&^: &$l&$t1%% 201, 

-M'J — *f":& 202 *>$L^4f%j%-7t 205. 

J^#-]$4£fc ( Mach-Zehnder ) A -f^ ili 

^^it^il^^lSI^^^^^:. 202 
% 1*2 %-^&%mTSLt<bX&Q&fo&i&, 

£&Xm 3£ 206 te&^&^SliaLfr wdm &f . ifcifc*: 
& 210 ^#*fc*££^4if** t 

Hit. -h*-?-, M£&%Lmn 206 #*«*4M£ii*'*'*ifc. 20-24 

202, * ftT^lMt^t^MRfe. 
*^T4§iMrt'tfiMF******R*. ##JA, «.« 1x2 *f-*T 

###&*&#'1£7G*K Giles ^A. 

" Low Loss Add/Drop Multiplexers for WDM Lightwave 



Networks", Tenth International Conference on Integrated Optics and 
Optical Fiber Communication, vol. 3, Hong Kong, Jun. 1995, pp. 
66-67. 215 5 216 

^^^217^^^a.^H218^-f^tb^#^it'ftil. £i*r#Bt, it 

#^^ft**at. a 3A 3B ^.^^^T^J^^iL^^^^^ 
£*4K^S4tJL, 3A *J8* + ***^#3-*'r\ ^@ 3B 

^^4fc^r#@. fc^&^&A^* 300 ( iKT4ML*fe 

&^H3oo&#: *>jift3oi, mT&frZ at* WDMMf, 

302, J8 f*#:#-M| WDM *«-tt#*.*.*«4*-»it. S# 
300 ^L&^&^H, 4MM*&# 304 305 WDM 

itAMfrlft* 304&K4* WDM /bft-f fc-MtNJfc'frit. 
ft* WDM *flr-fr A^*ST A * 305 . 

^Tia**. 300 Ti«A*4T^****fr. «f*«> 

A^-M»o4L«^it, ^MU*^*3fr*. 

& 300tt«*A.£**4*S. B*T**», 300 ******* 

flHFJt: l)*iJt^^#^BSfc*ifc«it*4 WDM-lSr-f-; 2)4** WDM 



4H-t---*F£'ifrlM-*fr*. 0^. WDMif-ft^A 

#«.W**it; 3) WDM -fr-frti* — *^*4t-t** f fl-f 

*jfc*ttt«*»#sfctt4^***«t. **— ^ "20/80" 

f- ^J0(4^iL9l «. il#*l^^^->h^^^L E-Tek 
Dynamics, Incti a £3.^*4! ftfe-d^t. 

ft*X4k 301 *» 302 ^#^it^^-t^ 20%6^it#-f-^4#:^A, 

304 H.*, ^^^{fe^ WDM ^t^J 80%#;fc 
A* 305 i&^ff^feftJUfctttfctt, 

A-ffl*»it, 300 ^4K^>bTi»#.|»ftihif»'&ft4 L 4t^2t 

St. *^*lt#Jt*^^#**A* 304^ 305^jr«W^«i. # 

#£0.5dB.£3dBtf &mf*3, -fcidp, 1 dB. rf&JL, 

Q 3B 4t^fc^£ 300 >^£te7G^*£^>fcj3, -fcjdt*, ifc£J& 
&*J3& 310 *-ifc£J&^Jtf& 311, flf-*#£*:Fflifc*ttjfc'l£ita| 
WDMMf t. ft, 300 -f @ 

4fJRffl 1 t# UPSR100, Tttfltfe. — 101-104 
fe^f^iM**.*****-* 300 ( © 3A 3B) it 

UPSR 100 t^M&^& 300A*» 300B. :fe»®#r^, 

&&&& 300A, 'S&^JikSf 110, ^, Bit UPSR 100 t#^# 

^teife, &^&300B4*^£j;fc£f 111, *P, UPSR 100 
4^#. *S^3£ 300A 300B fr&)&tk^& 301A 301B 
£>f-*l§m-fc;fc4txitf WDM it-?-, jfc*t/8X p X 2 , "X n ^^„ 



8 



300A 300B S£^#]&^£]l&->Vi& 302A 302B ttftfL 
4l#*L 315A ^ 315B, *t^^^X#*L^#^^L-^^^il#X 
$1 WDM^ff-^t. J**t# X n+1 ^^. *T#-£:&, 315A^315B 

M) HJ WDMf fJi^W^E- 
3L4N-^ t*^#£^##3L, 315A 315B T*>t.K 4 

^fc^Sti??, %tem#J#L* > > ^#>H&^ 300A 3* 300B. -t^A. 

300A 300B *£^3»]*l^f»llfrtfei& 304A 304B *t#;fc 
316A 316B. *»-L#ri&, 300A 300B 

£it4M8^&t>^5_^ WDM &&*r ( *P> X p X 2 , - 
X n ) t*#*— S*. ^HT^-it^at^ 316A 
316B, «^*it WDM **-^t^* J**t#X drop 

*t x^.4Ul—*** ******* ( *P» ^i. "-xj- 

-tJk/vI^t-f ;fc^&&>a^fli^^A*^£> WDM 

**^t* 318. 

4Mfc#T# 318 & UPSR 100 t^>C 



J**K 300A 300B 

X n+l ) tf£>^ WDM ifc-fT-f- ( Pp, X lf X 2 , -\ n )t- 
#^jfc^#**.^«l£x#*#jt*f 110 -t^A^ 305A 

lll-tlfrifesfc 305B*Mfc#. ^Mii#^r*, 300A 
300B ^>«.-f ^ * *»i£*£IMt. 

4*. ^Mft ft ft 316A 

*»316B, 2xlf£ #^&#^:£318#JL#£&3&&. 

S^^-?-^Lii.5t^lSl^^*^^§iL# ( *P, 4£>0 

©5£^&^& 300, ^*##Ji£;jfc#lt#$£# 

^^ 300^#"A^ 304^^Jit^^^)tfl^325. 
325 4Mttt6>g 300 t#*«*4ML^ WDM**-*, # 

1 4»iMHLfll * IM! . tfr WDM t 



10 



JJWWI*'!*-* ifcfc^SI 326. 

JM*^**.*- 327. &&&ib^^$LQki&&&*L& 328, 

#TH*, £1* *, ( J?p, 300 #*frXi& 302) #>^tf IT-fT^^U* 

S 6A-6D 4>^--^T#»J^>^iLB9^^^^^#-^^^^^^ 
(UPSR) 400. UPSR 400 fete: 401-403 3»#*M& 

&15r.* 405, #T#4^**1*.& 405, T i&JH^ @ . 
IT.* 401-403 405 £Sf^Se. JL t ^itife^ 410 411 # 

T^*J#**f 410 411 #X#J&# 410 411. UPSR 

401-403 t#*15r£T#fe^#J^^M t#i£tt^&^&^&# 

S 3 $>® 4). ® 6A-6D ttf^***^* 

402 -5 403 ( Pp, ^ ( fc B ^ C ^)"3J ) tfaMfriH**!^. 

402*» 403 t^^^k^® 4 ^r^^f- 

jfc*K ^il>h^^ tS#>ifi*VA 405, *f^«^WtT 



T^^^ISr,*^*, -*4lT-T^7j^i§.ii 

©. ff lf«ir ( &6.^: £^*f^£j&&/8 WDMifc'fM-tf 

K) 8 405 6# UPSR 400 t> * + *M&tF.&& 

&$\3fr + #jX.ft&& 410 411. £jf j*^,* 405 *t, ;fc £ 

i&^J&f g 420 4*^$|X#^ 410, #6 WDM ifc#*4Hfc^*ifc# 
*t. *t — **^iM*M|ifc**Mt* 421. &-fc#£H, «*», 
it (OTU) Xt^^-ili^^Ae,^^. OTU#A*J-7-, 

^3*jt**»*«il*« 6 ** UPSR X#SMfcT**ifc*4*M. -* 
^*^ff*-frat**f*+it. 450 fc**jL*£:*|MH. 4*4^11 

ft*r*tiff«* Dragone No. 5,002,350, 

ft^j&A 

4ft4»4|flt?*& 411 Jt>4-#g 420, H All, 

421, 450, *r*HL*«^ite4-t3«.i#* 

«fe 410 +J*£**MsH«*#fe. dtP@^T^, aJL-fc^#-f>t 490 



12 



4Mfc-X4f;** 410 411, ^jW«^f#X^ll5jfc^it.A^ 

^, ^^^##-tg49o -sr^^s 4^r^^f-t:^*i^^^ 

£i£.*rt> dt"@6/9f*, ft-f^Mg. UPSR 400 t4§^#*^ifc. 
^T^4fc^L8j, 5&&^*fl&#;fc^i£tt&^ WDM ^Aim 
UPSR 400 #-4&#> teXtf^^t^^*® ife0r&^ .&*t££F#,N. 

jMlTit. ® 6A*> 6BjM*4MF.& B ( 402) & C (403) 
tfil/flT. I? B 410 -h ( S 6A) ftm*t*t7f£i$Lk&^ 

ilx ffi£4M^*-& 411 -h ( m 6B) >6ialBt41-^rT^^tlJit>fr 

ilX &® 6A t> flfl® 4 /^#^&4jM*^&#^4£ 

C 410 -h^ifc WDM ifc^-?- 1 — ^^-t^ 

^, ^iiX , Ji^il^iit W-T«^f *, C ^ife. 

410 Jt. WDM 4tr-?-tf #,4§ri!x ! ta^tt***-****** 
15r.^ 405«:^#fjh#-7G 450ifjL. ^ii-it* 8 #1* ( ^ & C) til 

B #>c^^Jf:t»t, B fl'JTlfc;* 

>©6B#T^, WDM ^ ( &^;fc#^X 1 )£##!£;& 411 Jt 
«i£«J-4t-33rfi4N*. 405 **fcJfli«J&, iMTitX! 

^.^B#3if;, WTft^^.^'f*- ?.*c 411 

Ji^A WDM ^-f-t-^it^^^^, ^T^, iMtilX, Ji#xlltf 

il.^jt^Tria*1P.*. c ^sfe. 411 Ji wdm >ft-f-# 

^iix 3 t * * 405 *h^r*fjL#-io 450 *f 

jt. 

6A*> 6B t> UPSR 400 t &-fc^Se.*»*M& ^ 405 tftefl 



13 



WDM&>ffr -ft wdm iMM- ( n», 

^it^>N&*;F&*iX/B. JfJ-f^ *, 402 S«Jl5r .& 403 #i&i£ 

tt**ti£&&*£*tMtJM*& 403 402 ( £ C B 

C, X 2 ^mci'J B, ^-f-. 

X#J»-^ 410 X ( Q 6C) iMflJ-#^tfl%!ftA«itX 2 ttit«, 4»£ 

flt^*« 411 Ji O 6D) *i«.Bj-^^ai**^it.X 

6C #T^, 405 fe&tfitA, ttat-MtUAITitX,, £^ 

^d^Ji^r^.. ^®^-^r, B^X#J&;£ 410 X&iti WDM jfc^ 

AB^ifc. X#J&# 410 X WDM &4M-«|.jfc #-itX 3 t#£- 

#^fcX#J&;& 410 *, 405 *t##f jL^-tg 450 #f 

jh. *»®6D^t^, 1? .& B4MMMI& 411 -M*& WDM jfctir-f-t — 

&imx a Ji#&ttiMJL*TiK£.ir£ B ^ 
A. 411 X WDM *flT-5"^*,4tit.X 2 t*^*# 

-9-4 405 *h^^jL#-7C 450 SfuL. 

-fcl^-^a 7A-7D + 6A-6D t#*£# X#,&3glS]#i£# 

-fH 7A-7D t#T^# #T^4fc, ** 



14 



to 2 ( 

«, /9rtf ¥l$-fti&&$l&$t : f& (ULSR) rf&JU ULSR 
X<ffrjf l^^-ifc^, ULSR ttf 

WDM ^ 

•f -5T#& ULSR t#>M*^&. ® 9A-9B £^"*r*']/fJ 

>ML«J§j£Stf #^#-ft^£4Mf;( ULSR)500. **E#r^, ULSR 500 
^ *, 501-503 1* A, 505. 501-503 505 

£Sf t*l*t**f" 510 511 ttT^jHtti^r 510 

511. **fsl£#Ji# UPSR-W^t. 501-503 

-fc^*--£&^15r.* 502 -5 503 ( Pf, B 3% C) ^fijii/ft^-^ 

#38M*J^, * + 501 ^ 502 ( Pp, 15r,& A -5 B) 4l ft 
@ifc, 4Un4£.i&, 502** 503 t^^^^fe^^f-jfe^^ 

.fiJL, #7^4t.-M, ^tek^*fl&*^ittf&^ WDM>ff 

A^i^it. £@ 9A t, B £x>ft*M£ 510 -titti**** x 1 

^J®Bt^^rt^x^il{^:l&^15'*. C. 

%¥jfrmSL&, C ^x4t*&.# 510 Ji#A WDM ^-fr* — 

X#J&# 510 X WDM ;fc4if -^tf&'fir it A t +**-«ifc#^ 
505 *h^^jL#.7C 550 if jL. 
*>®9B#r^, 15r.& C £x#*8-# 510 Xi&itifcltit A 3 >5it8t 
#^fti£ifelUfc£j^.& B. **fit**«t^«*. 
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#J&1$$1& 560, Afr B f&3&^&3£5&%&$£ 

B, WDM it#--f-#i^^^X#^^ 510. #>J^#bs 

a 510 -Mfcife WDMMft-^Mf^^, #r#, *^itx 2 ji 

jtfr^v*&-¥ B ^tfc. WDM it^-f"^^ilX 2 t^N 
^#jfc^#^>&X^iM£ 510 *Mk ¥ .& 505, 

fc-jt-f*. 550 *f jL. 

3t&, #r>a, *^#&iIJt*fi&^£ 505, S^T&J&xi*^ 

£ ULSR 500 ( © 9) t^*M*-S- . Jt/^I ^itJfe^St, © 10 t# 
4 t#T^ UPSR #7fiHfc, 

*^**^#*.*i*X#*.;& 510 jf»«^M 511 ajfctt 
^iti±£4jM3>^&601^;&, il*^-h^-f-^^^#. 

^S^r^, 600 &4jM5^3£ 601, 602, 
603, 604, *t#^J&^i»*to-f H 4 

#3t3,X#. ^#-8:^600 3.x ^ fete: ^>hit^^: 610 611, 

ifc*ML^# 2* 2ifc*f-:&.T»a*J# &fr#J%rfi-m$L&1f-£. 610 611, 

ikfeff":*:, ^Life,^^:, 4fcSM£:^:&, 3fL^4fr^:£, ^Jk 

£jL1^X#£-#T, ^sktW^, 610 611 ^ 

£«UJHt&. it*^-^, ^X#^ 510^^-^: 611 60>f|:-f-^t^ 

601. 601 t, :fcft#x£© 4 # £;jfc#J 
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t#M*i£tt, j££jfc#ifc***tM^ll:. 601 *p$k$i¥j WDM 

610, &ik^^i&l-ft&&SlQfc3L&.2k<&&. 
£SFt jfeSfc&l^Bt ( 'fcl*', © 9 ULSR 500 t#&l$ 560), 
*, (*)*>, 15r.*A^B) £^13 £&;Mi£#*&- 
#^t-!-. ^-'M^t, 611(^-^1 B) T£fc&£&0r-ilitf Jl£- 

^J^^i 610(^5^: A) T&##££.5U£&. ^i&^lfct. 
^JL#J&# 510 611 ( 5f-:& B) if -f-*Uf-:£ 611 

3Ltk$}ft&&& 511 JL. 511 #.^5^ 610 ( ^f-^ A) 

^>ff-f->&^ 615 610 ( ^£ A) A£3t:5U*&. @ 

611 ( *f-£ B) «JM*# 511 #>fir-f-*U&& 

i&i&fe^g 601, >-t#ri£, ^*hT^iL4.^il^^#^#. 
4U&^& 601 610 ( A) J***dx4M*# 510, 

610 -fe^^ft^-t*^*^* 

^W, ^TiW^^tSj^^^t^iSf^ ( BLSR) UPSRW^ULSR 
m— #,BLSR«£ SONET/SDH Bellcore 
Generic Requirements, GR-1230-CORE , "SONET Bi-directional 
Line-Switched Ring Equipment Generic Criteria", December 1996, 
M. Chow , tt Understanding SONET/SDH Standards and 
Applications", pp. 7-23 J. 7-40 ( 1995), W. Goralski, "SONET: 
A Guide to Synchronous Optical Networks", pp. 342-366 ( 1997), 

m # it £ 1HM*^# £ *M^M" . 

4*«;ML«!J|4*jfc«. BLSR + — ^*#-M^**tJfe.-f*»*l 

^***4N**4h WDM4lT-$-T#4MMl BLSR +. £*4M&-&> S 

11 4Ln*T# fl/B**tt#*tf ^^^^ft****** (2F- 
BLSR) 650. 2F-BLSR650*^"-^^-t5f;^«^lSI^^^^Sge,5.. 
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##JA, -f .& 651-653 **%r%,^& 655 £#^g£.3. t i&*Lfc£f 660 ^ 
6613.J&. 2F-BLSR^#-^Ji^rt:^ili5>J^L^>^ii.>frJk^Ji. 
£ 2F-BLSR Wi&t, %:4kfot$ 660 661 ttf^j£#^&# 

;fclf 660 + JMHfci&««i-#ari*i, ^^^t^f 661 +±JHLi&$LWjlr 
ft. 

fltJL, *TJ(4b-ft99. Pp^.X^ WDM 4a 

11 t ( i£*X#), 15T.Jfe 652 ( 15r*, B) mmfotf 660 
&4*$Ll l i6mH4t*'ftm.&9L*H't& 6S3(^A C). f 
653 (^.& C) *\m%>$$ 661 6^X^^t:^it^il:X 2 >5i£9t41-^r 
ft3l&£U&£Jir.& 652 (^.& B). *»lSI^^JL^^^t-#> ^ 
^5t^4*^£tt^#tSt4h (Mill) 652 653 t> 

655^L^jL, ^iS^-^«Ji^^^^. 
@ 12A** 12Bi&ajJ£^.S Bi? C^|9jA5t*tl^^JJLT 2F-BLSR 
650 #*Mr, £t© 12A 4.^JMFA B f'J^.* C ttii/ff, ^® 12B 
4Uf4MF& C £»J1*.& B tt*i/ffT. -&iMt, *!i9*to-fJiaL ULSR 
^1^^^^^^^, *fltt^#-ifc£f 660*>661 ti#ft'H 

^^^^*tlf 670. 

£® 12A t, ft£SFff&JM)t3 l Tt*1t.& B >*UL,£f 660 #X# 
WDM #/ftr-f- ( &te#,^itX j) £]&*f- 661 t$4M^?£-t. 
it^TilX 1 655 *t*fjL, a^^^^L^^J^S^J*,. 

& C 4*ofc£f 661 ^^^3£i^^^ WDM it'ft^-fjit^f 660 # 

x#^&ji. wm&m^xw 

^3., it^f 660 X^^^Ji WDM &&-f#l&&y&\ l ^m^r^^t 
3h$-&%r%, JS $ A 655 *Ufjh. 
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©£&2F-BLSR650J&&f]1M, B. C *t , WDM 

#/ftT-f- ( fe^*«atX 2 ) *Ofc£f 661 ftX-ft^H ( ^i5lBt#^^) 
SP® *f 660 #4^&_L ( £;$&Ht-^iSj ), 3^*1T 1 & B *t, 

2F-BLSR 650 — ^^60 655>fc&&#£ 
jfc£f 660 ( *g8t4t-3nS) ) **;fc£f 661 ( iHBt^ft ) t#iUl*jt# 

#4fcA^jr**4- ^^3LT, 655*fjt£,4**]ifc#f 660 

661 t^*«**.*- ***t**w^»»i*«i»**ti*. 

@ 13 ^^-^^5t^^»^^#i5:-S- 700 
^^XT^Jfl^S 11 12 t 2F-BLSR650 651-653 t- ® 13 

t^H*** 700 #tf#**i£#*to-F*JiH 10 f 

A, 700 — 701A-701B, — ^itiL#^ 

702A-702B, — #&fe$L% 703A-703B, — 704A-704B, 
«IJL— *tit:Jf:£ 710 3* 711, J8-f*l4*ijfc*f 660 661 -t. *»J # W 
701B 702B, 703B, $>«#:*l 

704B, it^Qjfc^T^^Ot^f 660 661 #X#^ fc-t^**^ 

1$), *f:& 710-711 X<fF££.JUfc&. Hr^Jfc, it^^ 710 711 T 

£ - ^ & ¥j & 3* ^ n &m if # «9 it *f ^ ft 
( 4F-BLSR ), ^:k/^#?-i£#^tt^#^^^^£.tt. 
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AMI, 4F-BLSR tfX^maf- 2F-BLSR, &X#jfc£f^- 
nflf-jaTtt***-!***-*: y&mH4t?r&tf} x<ff;£4s %£Ltt4Y 
^tSj^X^JL^; &ftH4Y7rft¥jft&Jk£-, ft ft ft & 

m 14A-14B &TF&tK&&n&Q&W&n^fai&&lL&iM> 
(4F-BLSR) ^¥j&^3k£-tfL, 15A-15B f A 

#ii.^Jk£-i&. >©^r^, 801-804 ^^6^SSS.t^itlf 810 («l 

Bt4fX#^), jfc#f 811 ( i£tf#X#J&|£), ;fc£f 820 (J®BHHfc 
**;fc£f 821 (i£tf4H£4^^) ^^^T^Jt#^ 
ifciMtf^S, «8Hf-x#J&;&tf ifc^f 810 fr&9t4Yi-tt&&tfj£ t $f 

811 4^^^j^^^. Mifij, jfc£f 820 ^i£8t4H£4r 

^&#;fc£f 821^*>]#&83*£. 

14A *, 15-^ 802 ( B) #J /B*ffflMl-X>ft;fc£f 810 
l ft&tf4t*ftm.&$t%&]- s (>& 803 (^.& C). £® 14B t> 
I5r* C ^ifc^ilXjTSieBt^X^jt^f 811 b. #7 

&#JLf-j£^&^3§^^#i5L£- ( A ), WDM T>*^si? 
#>^2l 4F-BLSR800 t ( ^l*", 1? A B J% C ^fSJ X 1 ). 

£ is: # 9t * 1*1 -f £ £ ife *i # - >h * JL ^ at * #J *f jL # 
Si(r«i»t41-x^it^810^i£Bt4t-x#it^8ll 4«j^^ 
>£. 4F-BLSR 800 t ^^#-#3^^^-^^ A. ^-ifift^, X 

jL, <***», *g»t#X#;fc*f 810 # 

^ £ C^»i3lBt4i-X#it^811 *, B)#L4**^J^©^^##^. 

It^^ife-W-RA^i-fftW. Bib, ^Jk^I^&ife^it>fcx#ifc£ftf 
A* X**— ^at-^^-f 4F-BLSR 800 i'Mf #>M5r.&4L 
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m 15A 15B B i? C 4L« ife3L#:l$ 825 *£3LT 4F- 

BLSR 800 #J iS-^ft , S 15A ^tj^^ B 2 'J fiC^ ii/fT , ^ ® 15B 
4L#JM*A C B #i£>ft\ — *«^«Ji«^t** 

4-#;ttf#J^-*, 1*.*. B*»1*.& C^^^fe^ia^^'^^^If 825. 
£® 15A t>^^^^t^<"F^l5r *.B>^J®8t4t-x^itlf 810 
WDMit^^-( fe^it'ftiiX 1 )fiJieBt4i-^^^.^82lJi. WDM 
it^-f- ( fe^iMfitX^ @e&>®#r^ £l5r.& c, WDM 

it^-f ^i£tf4HMfifc£f 821 i^^l!lXgBt#X#jt^ 810 -L. *']#4£ 
m&&WM&$>. J f%&&&n#l&&&fr ( ), iMtitX, _t# 

il^ii^Jk^^.^ C*bfc^ifc. ^-t/^. ^L«Bt#X#ife»^ 810 
t, WDMit^^"^it^ilX 1 t^^-^it#--f-^^#.^-iL. 

&® 15B t, #£;*i3£3M£3.Ttf C JJUfctf^ 
x##,£f 811 WDM iJMtr-t ( fe^it^ilX^ f«J«Bt#^^Jt 
£f 820 -L. WDM ^-ff-f- ( fe^jMrifcXi) ntt*»9*^ti*tfM*. 

B*t, WDMit^"§-^«Bt4t-^^it^820^^^i5lBt#X# 

jfc£f 811 JL. ^J^^m^il^^iS^f-jfc^^^^^^ ( 
A), it^ilX 1 Ji#il^ii.^:Jk^^*, BJUfc^ife. >-t^r^, £ 
i£9f4tJ-ttjfc*f- 811 t> WDM ifc^-f ^it^ilXj t^l^it^-f 
*}M Z>*e#l7r&:, aT#^*Hfc£.4fc'ft* 4F-BLSR 

8 16 £^->^^£^&^l&#^i3:4h 900 i**g£4M«, 
^3L5.T>a/8>fc@ 14 15 4F-BLSR t#1M> 801-804. S 16 
t^«t^900tt^#**i£#£tef-© 10** 13 t*M«***. 

810 -^i£»HJ-##ifc£f 821 4ub| iSf^i&^&te: -~*t 

910-911, £**4**901. 902, 903, 

*>-&#b&L 904. £>fcJ&, % 7 811 -^MS&HHfctf' 
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820 3L®tf)$t&3L&, -^^^ 920-921, * 

915, JXJSlft^ttiUlHx^K, 2I&&917, iMMMfc 918. 

1^), ^^910-911^ 920-921 X#££;5Ufc&. UteAb, ^^910-911 
920-921 &£#&#4MrSf:i§^&, J***, jLi&#&3*£3U*.&, 

J.. QjS:, 900 
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